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Internal waves and tides are energetic, ubiquitous, and persistent oceanic phenomena. When internal waves reflect from a sloping bottom, the frequencies of the incident waves are preserved upon reflection; reflection of energy rays or characteristics occurs about the direction of the local gravity vector (not about the direction normal to the slope) (3). Characteristics of internal tidal energy can approach the slope y from the ocean interior (Fig. 1) or from local generation areas at the shelf-slope boundary (4). Three reflection conditions for internal waves normally incident onto a slope-shelf are possible (Fig.  1, B to D) .
The internal tidal characteristics ( Long-term measurements (1995 to 1999) of currents, temperatures, salinities, and suspended sediment concentrations were made on the northern California slope in about 450 m water depth (Fig. 2C) (5) . These data were obtained along a mooring at 15, 270, and 390 m above the bottom. Ten additional temperature sensors were mounted on the mooring to gather hourly temperature data between 15 and 300 m above the bottom. A 3-day section of the mooring data shows that the highest near-bottom flow speeds reached about 40 cm/s on 11 April 1997 and were directed downslope (Fig. 3A) . The downslope tidal currents were typically of longer duration than upslope currents, producing net downslope low-frequency flows (Fig. 3A) .
Over the same 3-day period, the temperature records at about 15, 50, and 100 m above the bottom showed coalescing isotherms that may have been caused by strong near-bottom advection and mixing (Fig. 3B) . The isotherm variations suggest that a thermal bore of tidal frequency with sharp horizontal temperature gradients moved the colder water upslope, followed by a more prolonged downslope movement of warmer water. The steep temperature drop during the latter half of 12 April 1997 (Fig. 3B) What has not yet been considered is the impact of this process on continental slopes over geologic time. Our findings suggest that at least sections of the world's continental slopes appear to be in equilibrium with the internal tide energy. How this equilibrium was established, and over what time periods, is as yet challenging to conceptualize. One possibility is that shelf-slope strata steepened until reaching the critical angle while prograding across the continental-oceanic crust transition. Before this point, bottom shear stresses caused by the internal tides would be low enough to allow the deposition on the upper slope, driving the slope steepening. However, as the slope approached the critical angle, these bottom shear stresses would have become high enough to inhibit deposition and possibly even erode the upper slope. This change could arrest further slope steepening, and over geologic time might eventually lead to a regional slope gradient that is in equilibrium with the semi-diurnal internal wave field.
Of course, this argument presupposes that the sediments that make up continental slopes were initially laid down at angles equal to or less than the critical angle. 
